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THE THEORETICAL MODEL
Neo-classical production theory starts from the hypothesis o f mínimum cost production by firms. According to this hypothesis, the existence o f allocative efficiency implies that the firm hires inputs x¡ and xy in a combination such that their respective prices (w¡ and wj) equal their respective marginal revenue product (MRP¡ and bARPj) . In 3The present management structure of RENFE i s comprised of the following busíness units; Suburban, Regional, Long Distance and High Speed for passenger services, and Freight, Intermodal, Traction and Rolling Stock Maintenance for the remaining. That is to say, there w ill be inputs which yield a positive utility (i.e. 'Visible'* inputs as staff, sophisticated machinery, etc.), others that yield negative utility (i.e. those which imply a bigger effort on the part o f the manager) and others that are neutral.
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Formalisation of the theoretical model
The solution for the maximisation problem is expressed through the Lagrangian:
From this, we fínd that marginal revenue valué for the rth input is equal to: Grosskopf et al. (1995b) .
5 Proofs of these properties can be found in Comes (1992). Kniesner ( 1 9 8 8 ) and Fáre and Grosskopf ( 1 9 9 0 ) ) :
Dividing this expression ( 1 3 ) by that corresponding to input j we obtain: Next, we tum to applying this methodology to RENFE. For this we begin by proposing the econometric model. In our study, we also obtain a measure o f absolute allocative inefficiency. We díscuss this in detail in the empirical results section.
THE ECONOMETRIC MODEL
To obtain the shadow prices o f productive factors, we propose estimating an translog input distance function. To improve the efficiency o f the estimation process, the input distance function will be estimated jointly with the cost share equations, which we can obtain by differentiating the translog distance function with respect to ln x¡. 7 Technical efficiency aífects only the intercept of the translog distance function. Consequently, the derivatives of the distance function with respect to inputs are independent of the degree of technical inefficiency.
Thus, the set up model is as foilows:
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Taking into account that we specifíed the distance function in terms o f logarithms, from (17) we get:
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